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Abstract  
""""" 

The SIM System  Testbed 3 ( S T B - 3 )  i s  a 3-base l ine   in te r fe rometer  mounted  on a 
f u l l   s c a l e  S I M - l i k e  f l ex ib l e   s t ruc tu re ,   deve loped   a t  J P L  under  the 
Interferometry  Technology  Program. The goa l  of the   t es tbed  i s  t o  demonstrate 
angle  and pa th length   t racking  of a dim s c i e n c e   s t a r  by feeding  forward 
information  from t w o  i n t e r f e romete r s   l ook ing   a t   b r igh t   gu ide   s t a r s .   Th i s   pape r  
p r e s e n t s   t h e   o p t i c a l   a r c h i t e c t u r e  of STB-3 and  the f i r s t  r e su l t s   ob ta ined   w i th  
the  3 i n t e r f e romete r s .  

The t e s t b e d   c o n s i s t s  of two separate   systems  isolated from the  ground:  the 
pseudo-s t a r   and   t he   i n s t rumen t   i t s e l f .  

The pseudo-s t a r  i s  a pass ive   reverse   in te r fe rometer  on a r i g i d   t a b l e   t h a t  
p r o d u c e s   t h r e e   a r t i f i c i a l   s t a r s   l o c a t e d   a t  15 degrees from each  other .  A white 
l igh t   source   coupled   wi th  a Nd:Yag l a se r   p roduces   t he   s imu la t ed   s t e l l a r  
wavefront.  The main novel ty  of the  design i s  the  use of two p a i r s  of d i f f r a c t i o n  
g r a t i n g s   t o   s p l i t   t h e   s t e l l a r   w a v e f r o n t   i n t o  3 ( o r  more) s t a r s .  These  gratings 
minimize t h e   d i f f e r e n t i a l   p o s i t i o n   j i t t e r  of each   s t a r   w i th   r e spec t   t o   t he  
o thers ,   reducing   overa l l  error i n  the  experiment. The sc ience  s tar  i s  simulated 
in   whi te   l igh t ,   whereas   the  two o t h e r s   a r e   l a s e r   s t a r s .  

The instrument i s  a t r i p l e  Michelson  interferometer on a s t r u c t u r e .  One 
in te r fe rometer  i s  defined  as  the  "Science"  baseline  whereas  the two o t h e r s   a r e  
ca l led   "Guide"   base l ines .  Each interferometer   runs a CCD camera  and two f a s t  
s t ee r ing   mi r ro r s   fo r   ang le   t r ack ing  and  an  Avalanche  Photo-Diode  and a c t i v e  
o p t i c a l   d e l a y - l i n e s   f o r   f r i n g e   t r a c k i n g .  An internal   heterodyne  laser   metrology 
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sensor   monitors   the  instrument   opt ical   path  and  controls   the  posi t ion of t he  
d e l a y   l i n e .  An external   laser   metrology  sensor   measures   the  s ize  of t he  common 
base l ine .  
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